This study examined marijuana-related cognitions and marijuana use in African-American (AA) and European-American (EA) girls, with the aim of characterizing their interrelationships from early to late adolescence. Identifying differences by race in these relationships would have implications for tailoring interventions to specific subgroups. Data were drawn from the Pittsburgh Girls Study, an urban community sample (56.8% AA, 43.2% EA; n ϭ 2,172) recruited at ages 5-8 years and assessed each year. Cross-lagged panel models were conducted separately by race to identify patterns of association between marijuana use and related cognitions (i.e., intentions to use, positive attitude toward use, positive and negative expectancies) assessed at ages 12-17 years. Results indicated that AA girls consistently reported higher negative expectancies than EA girls and greater intention to use marijuana, but they did not differ from EA girls on positive expectancies. In cross-lagged models, bidirectional effects between negative expectancies and marijuana use were observed in AA and EA girls across all ages, and at most ages for intentions to use, but were largely absent in both groups for positive attitude. Bidirectional effects of marijuana use with positive expectancies were observed only in AA girls at certain ages. Overall, results demonstrate more similarities than differences between AA and EA girls in the longitudinal associations between marijuana-related cognitions and marijuana use. Results highlight the role of negative expectancies as shaping and being shaped by marijuana use. Interventions that target negative expectancies to reduce marijuana use may be useful for AA and EA adolescent girls.
By 17 years of age, nearly half of adolescents in the United States report lifetime marijuana use (Johnston, O'Malley, Miech, Bachman, & Schulenberg, 2017b) . Historically, the prevalence of marijuana use has been lower among African-American (AA) relative to European-American (EA) youth, but the gap has narrowed, such that in a 2016 national survey, 32.4% of AA and 35.3% of EA 12th graders reported marijuana use in the past year (Johnston, O'Malley, Miech, Bachman, & Schulenberg, 2017a ). This trend is concerning given that the long-term negative consequences of use appear to be greater for African Americans, who have elevated rates of regular use and cannabis use disorder relative to European Americans (Wu, Zhu, & Swartz, 2016) . Similarly, although the prevalence of marijuana use has been consistently lower in girls than boys, the gender gap is narrowing (Young et al., 2002) . Young female marijuana users are particularly vulnerable to certain marijuana-related outcomes, such as those associated with risky sexual behaviors (Poulin & Graham, 2001 ). Furthering our understanding of the contribution of individual-level factors, such as marijuana-related cognitions (e.g., expectancies, intention to use, and attitudes toward use), to the development of marijuana use in girls, including possible differences across racial groups, may provide much needed insight into the growing rates of use and problem use in female adolescents.
Marijuana-Related Expectancies
Substance-use-related expectancies (i.e., beliefs about the outcomes associated with substance use) have long been studied with respect to alcohol (Christiansen, Smith, Roehling, & Goldman, 1989) and more recently incorporated into investigations of marijuana use. Research has shown that adolescents and young adults who anticipate globally positive effects of marijuana, such as feeling happy or relaxed, are more likely to use marijuana (Alfonso & Dunn, 2007; Kristjansson, Agrawal, Lynskey, & Chassin, 2012) . By contrast, having negative expectancies, including undesired physiological effects, is associated with lower likelihood of marijuana use (Alfonso & Dunn, 2007; Galen & Henderson, 1999; Kristjansson et al., 2012) . We are not aware of any studies that have examined differences in marijuana use expectancies between AA and EA adolescents. The few that have included a substantial number of AA individuals (e.g., Shih, Miles, Tucker, Zhou, & D'Amico, 2010) and did not test for racial differences or compare AA and EA individuals on the relative contribution of expectancies to later use.
Marijuana-Related Attitudes and Intentions
Whereas marijuana-related expectancies are beliefs about potential outcomes of marijuana use, attitudes refer to an individual's perspective on the acceptability of marijuana use. Negative attitudes toward marijuana use are associated with lower rates of use (Alvaro et al., 2013; Bachman, Johnson, & O'Malley, 1998; Bachman, Johnston, & O'Malley, 1990; Danseco, Kingery, & Coggeshall, 1999; Salas-Wright, Vaughn, Todic, C&ó; rdova, & Perron, 2015) and reduced risk for problem use (Butters, 2004 ). In contrast, positive attitudes are associated with elevated likelihood of use. For example, a study by Stewart and Moreno (2013) assessing marijuana-favoring attitudes and intentions to use before and after freshman year of college found that positive attitudes significantly predicted marijuana use initiation. This same study also revealed an elevated likelihood of use among those endorsing intentions to use, consistent with the literature on intentions to use and marijuana use in adolescents (Palamar, Ompad, & Petkova, 2014) .
Differences between AA and EA youth in attitudes toward marijuana use have rarely been investigated, and the limited literature in this area suggests that levels of disapproval are comparable for AA and EA adolescents (Gillmore et al., 1990; Lewis, Lee, Kirk, & Redmond, 2011) . However, a recent study by Wu, Swartz, Brady, and Hoyle (2015) based on a sample of more than 160,000 adolescents revealed a very modest but statistically significant elevated level of disapproval in AA versus EA adolescents (80.77% vs. 79.61%), suggesting the possibility of modest differences in attitudes toward marijuana use between AA and EA youth. We are aware of only one prior study that examined differences between AA and EA youth in the association between attitudes and use (which did not find evidence for variation by race; Brown, Miller, & Clayton, 2004) ; therefore, the question of whether the relationship differs by race remains an open one.
Investigations of racial differences in intentions to use marijuana are equally scarce, and their generalizability to recent cohorts of adolescents is limited. The two known studies in this area conducted with samples other than the one used in this investigation were conducted more than 25 years ago with youth well under the typical age at onset of marijuana use initiation and they produced inconsistent results. In Gillmore and colleagues ' (1990) study of intentions to use marijuana among fifth graders, EA youth reported greater intentions to use marijuana than AA youth, and intentions to use significantly predicted drug use for EA but not AA youth. Maddahian, Newcomb, and Bentler's (1988) study of AA and EA seventh and eighth graders found that intentions to use drugs were correlated with concurrent drug use in EA and AA youth; however, there were no differences across racial groups. Recent work with the current sample examined intentions only at 12 years of age and found stronger intentions to use marijuana among AA than EA girls (Chung, Kim, Hipwell, & Stepp, 2013) , suggesting that findings from earlier studies may not generalize to current adolescent populations.
Reciprocal Relationships Between Cognitions and Marijuana Use
Reciprocal relationships between marijuana-related cognitions and marijuana use have rarely been examined, but given the evidence that alcohol-related cognitions influence subsequent drinking, and drinking shapes alcohol-related cognitions (Christiansen, Goldman, & Inn, 1982; Cox, Van Enkevort, Hicks, KahnWeintraub, & Morin, 2014; Southwick, Steele, Marlatt, & Lindell, 1981) , it is likely that these same associations exist for marijuana. In one of the few studies to examine bidirectional influences, D'Amico, Miles, and Tucker (2015) found that among middle school students, marijuana use was associated with subsequent intentions to use, which in turn predicted subsequent use. The extent to which these relationships may hold for AA youth is not yet known because potential distinctions by race were not examined.
Aims of the Current Study
Although a limited number of longitudinal studies examining marijuana-related cognitions have included AA participants (Alvaro et al., 2013; Maddahian et al., 1988; Shih et al., 2010) , these investigations have covered a brief period of time (Յ1 year) and, with the exception of the study conducted with the current sample (Chung et al., 2013) , they did not include a large enough number of AA adolescents to test for racial differences in the associations between cognitions and use. This is a critical gap in knowledge given that increased understanding of racial differences in the associations of substance-use-related cognitions and use has the potential to facilitate the tailoring of intervention strategies. For example, in the alcohol literature, the finding that peer disapproval of alcohol use is a stronger predictor of use in EA versus AA adolescents (Mrug & McCay, 2013) suggests that interventions targeting perceived peer norms might be more impactful for EA adolescents. Distinctions by race in the magnitude of associations between marijuana-related cognitions and use would be similarly informative. For example, these might include a greater deterrent effect for negative expectancies among AA girls given the greater risk of arrest for marijuana use among African Americans (Ramchand, Pacula, & Iguchi, 2006) and greater disapproval-which may translate into more severe consequences-of adolescent subThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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stance use among AA versus EA parents (Beck, Scaffa, Swift, & Ko, 1995) . To address this gap, the current study examined marijuana-related cognitions and marijuana use in AA and EA girls with the aim of characterizing the longitudinal, reciprocal associations between marijuana-related cognitions and use from early to late adolescence. Using data collected from a community sample of AA and EA girls from 12 to 17 years of age, we examined the degree to which marijuana-related expectancies, attitudes, and intentions predicted subsequent-year marijuana use, and the degree to which marijuana use, in turn, predicted subsequent-year marijuana-related cognitions. On the basis of the limited marijuana literature (Alvaro et al., 2013; Maddahian et al., 1988; Shih et al., 2010) and prior studies of alcohol-related cognitions, we expected to observe reciprocal associations for AA and EA youth, but given the relative lack of literature on racial differences in cognitions, we did not hypothesize differences in the longitudinal associations of specific cognitions with marijuana use.
Method Participants
The Pittsburgh Girls Study (PGS; N ϭ 2,450) is an urban community sample, oversampled for low-income neighborhoods, of four female age cohorts (ages 5-8 years at wave 1), with 85.2% of eligible families completing the first wave of data collection. Girls and their primary caregivers were assessed annually via an accelerated longitudinal design. Recruitment and ascertainment of the PGS sample occurred from 1999 to 2000 and have been published in detail (Hipwell et al., 2002; Keenan et al., 2010) . Because our focus is on differences between AA and EA girls, the current analyses excluded the small subsample identified by primary caregivers as "other race" (n ϭ 144). Participants missing data on marijuana-related cognitions and marijuana use at all ages were also excluded (n ϭ 133). Thus, the analytic sample included 2,173 girls (56.2% AA, 43.8% EA). Sample retention for the PGS was high: 88.5% on average over the data collection years included in the current analyses (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) . Missing data analyses indicated that participants who had any missing values on the analyzed variables were more likely to be EA (p Ͻ .001) and to have conduct problems at 12 years of age (p ϭ .04), but associations with missingness were very modest (rs ϭ .08 and .04).
Procedure
Verbal assent from the child and written informed consent from the primary caregiver were obtained before data collection. Faceto-face interviews were conducted in the home annually, separately for the girl and her primary caregiver (94% mothers), by highly trained research staff. The protocol was approved by the University of Pittsburgh's Human Research Protection Office. Respondents were compensated for their participation.
Measures

Marijuana use and related cognitions (assessed annually).
Marijuana use in the past year was assessed using the Nicotine, Alcohol, and Drug Substance Use measure (Pandina, Labouvie, & White, 1984) , with response categories for frequency ranging from 0 (no use in the past year) to 7 (more than once per day). Because of low marijuana use rates, particularly in early adolescence, responses were dichotomized (0 ϭ no, 1 ϭ yes), which allowed the model to converge across ages 12-17 years.
Positive and negative expectancies about marijuana effects were queried with the Drug, Alcohol, and Tobacco Expectancy Questionnaire (Hornik et al., 2002) , which included four positive and four negative expectancies items. Items were rated on a 5-point scale (0 ϭ very unlikely to 4 ϭ very likely). Positive expectancies scores were created by taking the mean of the positive items ("I would be more relaxed," "I would have a good time with friends," "I would feel better," "I would be like the coolest kids"), with higher scores indicating stronger positive expectancies. The negative expectancies score was derived from the mean of the negative items ("It would upset my parents/caregivers," "I would lose control of myself," "I would start using stronger drugs," "I would get in trouble with the law"), with higher scores indicating stronger negative expectancies. Scores for positive and negative expectancies ranged from 0 to 4 at each age. Internal consistency coefficients ranged from .84 to .87 for positive expectancies and .61 to .75 for negative expectancies across the seven waves.
Attitudes toward marijuana use were assessed with two items: "How wrong do you think it is for someone your age to smoke marijuana or pot?" (negative) rated on a 4-point scale (0 ϭ not wrong at all to 3 ϭ very wrong) and "Is it ok for someone your age to smoke marijuana or pot?" (positive) dichotomously coded (0 ϭ no, 1 ϭ yes). The negative attitude item was not significantly correlated with marijuana use in preliminary analyses; therefore, it was not included in models. However, the positive attitude item was correlated; thus, it was retained in analyses.
Intention to use marijuana was queried using a single item, "How likely is it that you would use marijuana even once or twice in the next year?", rated on a 4-point scale (1 ϭ definitely not to 4 ϭ definitely yes).
Other psychosocial factors associated with marijuana use. Models also included psychosocial factors associated with marijuana use in adolescents: socioeconomic status (Tucker, Pollard, De La Haye, Kennedy, & Green, 2013) , conduct problems (Fergusson, Horwood, & Ridder, 2007) , and timing of pubertal development (Cance, Ennett, Morgan-Lopez, Foshee, & Talley, 2013) . Socioeconomic status was assessed in caregiver interviews by querying the primary caregiver's highest level of education (0 ϭ more than 12 years, 1 ϭ 12 or fewer years), receipt of public assistance (0 ϭ no, 1 ϭ yes), and single-parent-headed household (0 ϭ no, 1 ϭ yes). The latter two were included as time-varying variables; caregiver educational status was drawn from age 12 interviews.
Pubertal timing was operationalized according to menarche status at 11 years of age, assessed via a single self-report item on the Pubertal Development Scale (0 ϭ no, 1 ϭ yes) (Petersen, Crockett, Richards, & Boxer, 1988) , with menarche by 11 years of age indicating early puberty. Conduct problems (assessed annually), represented by time-varying variables, were derived from the Child Symptom Inventory-Fourth Edition (Gadow & Sprafkin, 1994) , which assesses the frequency of 15 conduct disorder symptoms over the past year. Each symptom was rated by the primary caregiver on a 4-point scale (0 ϭ never to 3 ϭ very often) to This document is copyrighted by the American Psychological Association or one of its allied publishers.
generate a severity score from 0 to 45. The internal consistency (␣) of the conduct problems score was .64.
Analytic Strategy
Given our interest in developing models of the associations over time between marijuana use and related cognitions in AA girls, who have rarely been included in prior studies in this area, crosslagged panel model analyses were conducted separately by race. Post hoc tests (described in the next paragraph) were conducted to formally test for differences across race.
Cross-lagged panel models were conducted using Mplus 7.3 (Muthén & Muthén, 2014) . Cross-lagged models contain three types of relations. Concurrent correlations are the nondirectional associations between two different variables assessed at the same time (e.g., age 12 marijuana use and age 12 intention to use). Autoregression coefficients indicate temporal stability (i.e., the degree to which a value for a given variable predicts its value at a subsequent measurement; e.g., age 12 marijuana use to age 13 marijuana use). Cross-lagged relationships reflect the degree to which the value for one variable assessed at a given time predicts the value for another variable at a subsequent measurement (e.g., age 12 intention to use predicting age 13 marijuana use) after accounting for concurrent correlations and autoregressive effects. Maximum likelihood estimation with robust standard errors (MLR) was used to account for non-normality in continuous variables and to handle missing data on endogenous variables. MLR performs logistic regression on binary endogenous variables and linear regression on continuous endogenous variables. (Model fit statistics are not available when estimating models with binary or categorical endogenous variables; see Muthén & Muthén, 2014) .
Analyses, conducted separately for AA and EA subsamples, proceeded in three stages. First, bivariate cross-lagged models between marijuana-related cognitions (positive expectancies, negative expectancies, positive attitude, and intention to use) and marijuana use were conducted to evaluate the unconditional relationship between each construct and marijuana use (see Figure 1) . Second, multivariate cross-lagged models between marijuana use and all four constructs simultaneously were conducted to estimate their unique contributions to marijuana use in the context of the other constructs. Third, multivariate cross-lagged models were conducted with covariates (i.e., household receipt of public assistance, single-parent household status, primary caregiver education level, conduct problems, and the indicator of early puberty).
To test for racial differences, multigroup models are not feasible with MLR estimation. Therefore, post hoc comparisons of corresponding path coefficients in the multivariate, covariate-adjusted models for the AA and EA subgroups were conducted by computing Wald tests statistics by hand with path estimates and standard errors obtained in Mplus. To minimize Type I error, false discovery rate (FDR)-adjusted p values (Benjamini & Hochberg, 1995) were used for each between-group comparison (60 in total) of the multivariate cross-lagged panel models.
Results
Marijuana Use and Marijuana-Related Cognitions From Ages 12 to 17 Years
Demographic and psychosocial characteristics of the sample are shown by race in Table 1 . Racial differences were observed for all characteristics, with AA girls more likely than EA girls to endorse indicators of low socioeconomic status, early puberty, and conduct problems. Table 2 shows year-by-year means and rates of endorsement for marijuana-related cognitions and marijuana use by race. The prevalence of marijuana use was significantly higher in AA than EA girls from ages 12 to 14 years and at age 16 years, but it did not differ by race at ages 15 and 17 years. Across race, rates of marijuana use, positive expectancies, negative expectancies, positive attitude, and intentions to use marijuana increased over time. With the exception of age 13 years, positive expectancies did not vary by race. However, AA girls consistently reported higher negative expectancies and, from ages 12 to 16 years, expressed greater (albeit relatively low) intention to use marijuana than EA girls. As seen in Table 3 , with few exceptions, marijuana-related cognitions were significantly correlated in both groups. The strongest correlations were observed for positive and negative expectancies with intentions, which appeared to strengthen with increasing age.
Cross-Lagged Panel Models
Autoregressive path coefficients. Table 4 presents the adjusted autoregressive path coefficients from cross-lagged models, conducted separately by race, with odds ratios (ORs) reported for dichotomous endogenous variables. All autoregressive paths other than age 13-14 years for marijuana use in AA girls, age 12-13 years for marijuana use in EA girls, and age 13-14 years for positive This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
attitude in EA girls were highly significant, indicating overall consistent associations between past-year and subsequent-year marijuana use and marijuana-related cognitions for AA and EA girls. Post hoc comparisons of EA and AA subgroups indicated only one difference by race, age 16 -17 intention to use (z ϭ Ϫ4.19; FDR-adjusted p Ͻ .001), for which the positive association between intention and marijuana use was stronger for EA than AA girls. Cross-lagged path coefficients: From cognitions to marijuana use. Table 5 shows that (after adjusting for covariates) among AA girls, positive expectancies significantly predicted use from ages 13-14 (OR ϭ 1.23, 95% confidence intervals (CIs): 1.02, 1.49), 15-16 (OR ϭ 1.29, CI: 1.08, 1.55), and 16 -17 years (OR ϭ 1.24, CI: 1.04, 1.49). In addition, negative expectancies consistently predicted marijuana use among AA girls (significant at FDR-adjusted p Ͻ .05 at ages 12-13, 13-14, and 16 -17 years; FDR-adjusted p ϭ .05 at ages 14 -15 and 15-16 years), with little variation over time (ORs ϭ 1.23-1.46). Intention to use marijuana was also consistently associated with subsequent-year use across lags among AA girls (ORs ϭ 1.44 -2.80), but positive attitude toward marijuana use did not predict subsequent-year marijuana use at any age.
Among EA girls, positive expectancies were not significantly associated with marijuana use in the subsequent year, with the exception of ages 12-13 years (OR ϭ 1.67, CI: 1.08, 2.60). Furthermore, negative expectancies consistently predicted marijuana use in EA girls (ORs ϭ 1.41-2.14) whereas positive attitude toward marijuana use was unrelated to subsequent-year use (with the exception of the age 12-13 years lag: OR ϭ 23.57, CI: 1.61, 344.22). Intentions to use marijuana in EA girls predicted subsequent-year use from age 13 years on (ORs for age 13-17 years ϭ 2.33-5.37). Post hoc comparisons indicated no differences by race for cross-lagged coefficients from cognitions to marijuana use.
Cross-lagged path coefficients: From marijuana use to cognitions. In AA girls, prior-year marijuana use consistently predicted subsequent-year positive expectancies (␤s ϭ 0.22-0.60), negative expectancies (␤s ϭ 0.22-0.43), and (with the exception of the age 14 -15 years lag) intentions to use (␤s for all other lags ϭ 0.43-0.55). A less consistent pattern was observed for positive attitude, with significant associations only at ages 12-13 (OR ϭ 6.65, CI: 2.47, 17.94), 15-16 (OR ϭ 2.78, CI: 1.66, 4.64), and 16 -17 years (OR ϭ 2.52, CI: 1.69, 3.76). Prior-year marijuana use also consistently predicted subsequent-year negative expectancies in EA girls (␤s ϭ 0.26 -0.77). Associations of prior-year marijuana use with subsequent-year positive expectancies did not emerge until age 14 years (␤s for ages 14 -17 yearsϭ 0.20 -0.40), and marijuana use only predicted intention to use at ages 13-14 (␤ ϭ 0.90, CI: 0.44, 1.36), 14 -15 (␤ ϭ 0.49, CI: 0.16, 0.82), and 15-16 years (␤ ϭ 0.39, CI: 0.14, 0.64), whereas marijuana use consistently predicted subsequent positive attitude (ORs ϭ 0.01-7.52). Post hoc comparisons revealed differences by race in two pathways from marijuana use to positive attitude: ages 12-13 years (z ϭ 8.14, FDR-adjusted p Ͻ .001) and ages 14 -15 years (z ϭ Ϫ3.09; FDR-adjusted p ϭ .04). The age 12-13 pathway was This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
statistically significant for both groups but in opposite directions, with a positive association in EA girls and a negative association in AA girls. The age 14 -15 pathway was statistically significant only for EA girls. Table 5 ; i.e., statistically significant paths from marijuana-related cognitions to use and use to cognitions) were observed in AA and EA girls across all ages for negative expectancies and in most paths (four for AA girls and three for EA girls) for intentions to use. With the exception of the age 12-13 path in EA girls, bidirectional effects were not observed in either group for positive attitude. Bidirectional effects with positive expectancies were observed only in AA girls, at ages 13-14, 15-16, and 16 -17 years.
Reciprocal associations between marijuana-related cognitions and use. Bidirectional effects (see
Discussion
This study expands the extant literature on marijuana-related cognitions and marijuana use among adolescents in several ways. Most notably, it is the only known longitudinal study in this area to include AA adolescents in numbers large enough to identify potential distinctions by race in these influences. Furthermore, whereas prior studies examined relatively brief periods of time, the current investigation covered ages 12-17 years; thus, it provides a perspective on changes over time in the relationship between marijuana-related cognitions and marijuana use from early to late adolescence. In addition, we captured bidirectional relationships between marijuana-related cognitions and use, allowing us to address the rarely examined question of whether marijuana use also shapes marijuanarelated cognitions over time.
Similarities and Distinctions Between AA and EA Girls
Although AA girls consistently reported higher negative expectancies than EA girls and expressed greater intention to use marijuana, AA girls did not differ from EA girls on positive expectancies. In addition, marijuana-related expectancies, positive attitude toward use, and intention to use were correlated over time in AA and EA girls. Findings also indicated similar changes in the two racial groups in these cognitions from early to late adolescence that are consistent with the broader literature on developmental trends in these constructs (Jester et al., 2015; Oshri et al., 2014) . In AA and EA girls, the prevalence of marijuana use increased from early to late adolescence, again in keeping with the existing literature (Johnston et al., 2015) . Furthermore, in both racial groups, bidirectional effects were significant across all years for negative expectancies, evident in most years for intentions to use and absent (with one exception) for positive attitude. However, although marijuana use was associated with subsequent-year positive attitude in both groups in most years, the association was stronger for EA versus AA girls during middle adolescence, suggesting that experience with marijuana may have a greater influence on positive attitudes toward use in EA than AA girls.
Marijuana Use Predicts Positive Attitude, But Positive Attitude Does Not Predict Use
We found evidence for marijuana use predicting subsequentyear positive attitude toward marijuana use, but the reverse was observed exclusively for ages 12-13 years in EA girls. The significance of this pathway should be interpreted with caution given the low rate of use among EA girls at 12 years of age (Ͻ1%). Although speculative, it is possible that positive attitudes toward marijuana use are so rare at 12 years of age (Ͻ1% in the current sample) that they are held primarily by the girls most interested in using marijuana. The positive association between prior use and subsequent positive attitude is consistent with existing literature (Alvaro et al., 2013; Miech et al., 2015; Stewart & Moreno, 2013) , but the absence of a bidirectional effect was somewhat surprising given that the alcohol literature shows positive attitude to be a predictor of drinking in adolescents (Fisher, Miles, Austin, Camargo, & Colditz, 2007) . Our finding that positive attitude does not predict use over time has potentially important implications for prevention efforts; This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
namely, that efforts aimed at influencing positive attitudes toward marijuana use in young adolescents may not be the most effective approach for preventing initial use.
Negative Expectancies and Marijuana Use
The present investigation, which built on prior work evincing unidirectional relationships between marijuana expectancies and marijuana use (Alfonso & Dunn, 2007; Kristjansson et al., 2012) , revealed a reciprocal relationship between negative expectancies and use from ages 12 to 17 years in AA and EA girls. Although positive correlations between negative expectancies and concurrent marijuana use have been observed in prior studies (e.g., Buckner & Schmidt, 2008) , most research has found reduced likelihood of marijuana use among individuals who anticipate experiencing negative effects from marijuana use (Galen & Henderson, 1999; Kristjansson et al., 2012) . The distinctions between our findings and those of most prior studies may be attributed in part to differences in sample characteristics (e.g., adult males in inpatient treatment, Galen & Henderson, 1999; and young adults, Kristjansson et al., 2012) , and the expectancy measure used, including differences in the specific expectancies that were assessed. Developmental differences in the perceived valence of some expectancies may also play a role; that is, an item in the negative expectancies subscale in the present study may not in fact be considered negative by most adolescents. Of note, it is possible that "I would lose control of myself" could be seen simply as one's inhibition being lowered and as such may be viewed somewhat positively by some adolescents. Likewise, even if the expectancies are viewed as negative, they may not act as a deterrent. They may be outweighed by the enjoyable aspects of using marijuana (Aarons, Brown, Stice, & Coe, 2001) , less salient than positive expectancies (Linkovich-Kyle & Dunn, 2001) or not perceived to be serious (Gaher & Simons, 2007) . Furthermore, as experience with use increases, expectations about the potential outcomes likely become increasingly accurate, and managing the anticipated negative consequences may become easier (hence, an even weaker deterrent effect). For example, girls who have This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
already experienced "getting in trouble with your parents" as a function of their marijuana use may not weigh it very heavily when deciding whether or not to use marijuana.
Limitations
The strengths of this study should be considered in light of several limitations. First, because of the low prevalence of marijuana use in early through middle adolescence in the present sample, marijuana use was coded dichotomously; therefore, inferences cannot be made about marijuana-related cognitions in relation to frequency or quantity of use. Second, because the sample was drawn from an urban population, with low-income neighborhoods oversampled by design, findings may not generalize to AA and EA girls in nonurban or higher-income populations. Third, although overall retention was high (88.5% retained over ages 12-17 years), missing data analyses indicated slightly higher rates of missing data among EA girls and girls reporting more severe conduct problems. Fourth, our single-item assessment of positive attitude toward marijuana use and our brief measure of negative expectancies (with low to moderate reliability) likely did not capture the constructs as well as would longer and more reliable measures. Fifth, we were unable to separate within-from betweenperson effects because they cannot be tested at the same time as reciprocal associations with dichotomous outcome data. Finally, our use of individual single degree of freedom tests for each pathway in the cross-lagged panel models limited power to detect differences by race when compared with the application of an omnibus multigroup test, which was not feasible in the current analysis with MLR estimation.
Future Directions
Our findings suggest several different directions for this line of research, including the examination of relationships between marijuana-related cognitions and use among other racial groups as well as among male adolescents, to identify potential differential associations across subpopulations. Characterizing the associations between substance-use-related cognitions and use during the peak period of initiation is critical to refining etiological models of the use of other substances in AA girls as well. To this end, parallel analyses with alcohol and alcohol-related cognitions are currently underway in the PGS. In addition, following up on our unexpected findings regarding negative expectancies and marijuana use, it will also be important to investigate the accuracy of "positive" and "negative" expectancies labels and the salience of expectations about potential consequences of use among adolescents, perhaps through focus groups. Future work also could focus on separating within-and between-person effects, which may be obscured when using a cross-lag model (Berry & Willoughby, 2017) , particularly in studies that oversample high-risk individuals (e.g., higher conduct problem severity).
Conclusions and Clinical Implications
The present study demonstrates that there are more similarities than differences in the longitudinal associations between marijuana-related cognitions and marijuana use between AA and EA girls during adolescence. It also highlights the role of negative expectancies as shaping and being shaped by marijuana use. School-based (Botvin et al., 2000) and family-focused (Molgaard & Spoth, 2001 ) programs have already demonstrated efficacy in delaying marijuana initiation in adolescents in part through slowing the rate of decreases in negative expectancies (Trudeau, Spoth, Lillehoj, Redmond, & Wickrama, 2003) . Our finding that intentions to use are robust predictors of marijuana use indicate that adolescents expressing strong intentions to use marijuana are highly likely to follow through. Harm reduction strategies, which have primarily been used with adult substance abusers but have shown some success in reducing negative consequences of substance use in older adolescents (Toumbourou et al., 2007) , may be an appropriate intervention strategy with very high-risk older adolescents. Overall, results of the current study suggest that interventions addressing negative expectancies and intentions developed broadly for girls could be relevant for AA and EA girls, although tailoring of prevention efforts to meet specific needs of these subgroups may still be indicated.
